P38 activation mediates amyloid-beta cytotoxicity.
Amyloid-beta is a leading candidate factor in the development of Alzheimer disease (AD), however the mechanisms involved are unclear. As such, there has been considerable interest in evidence showing that the neuronal damage caused by amyloid-beta is mediated by oxidative stress. Notably, oxidative stress leads to activation of stress-activated protein kinases, which we and others have shown are also involved in AD pathogenesis. One SAPK in particular, p38, appears to be crucial in AD and therefore, in the current study, we investigated the role of p38 activation in amyloid-beta cytotoxicity. Our data showed p38 activation was induced by amyloid-beta in a concentration-dependent manner in M17 human neuroblastoma cells. Notably, amyloid-beta toxicity was significantly decreased by inhibition of p38 activity by overexpressing dominant negative p38. Consistent with this, in primary cortical neurons amyloid-beta also induced p38 activation and amyloid-beta toxicity was significantly diminished when p38 was inhibited by its specific inhibitor, SB203580. Taken together, these data suggest that p38 is a key downstream effector of amyloid-beta-induced neuronal death and blocking this pathway may be of therapeutic value.